Abstract
Introduction
The putative cardioprotective effect of alcohol has narrow range. Moderate drinking of alcohol has beneficial effects on cardiovascular health. However, the same is not the rule in case of non-moderate drinking. Consumption of 1 or 2 drinks per day is associated with a reduction in risk of dying from coronary heart disease by approximately 30-50%. [1] [2] [3] The overall effects of alcohol consumption on cardiovascular health depend on the amount of alcohol consumed and the duration of intake. It has been clearly demonstrated that there is a J or U shaped relation between alcohol consumption and total mortality.
2,3
The lowest mortality occurs in those who consume 12 -24 g of ethanol per day. Non-moderate drinking is associated with congestive heart failure, hypertension, arrhythmias and sudden cardiac death, 4-7 and it is the major identifiable cause of secondary dilated cardiomyopathy (DCM) which is responsible for one third of all cases. [8] [9] [10] Prolonged excessive drinking causes various structural and functional abnormalities of heart which can be detected on echocardiography (Echo) and reversibility of these changes has also been recorded in those who have abstained. Long-term alcoholism is associated with symptomatic left ventricular dysfunction in one third of cases, 11 whereas two thirds of them without symptoms demonstrate significant cardiac abnormalities on echocardiography. 12 In addition, the symptoms of heart failure in these patients do not differ to that from other causes; however few studies had reported poorer prognosis in subjects with alcoholic cardiomyopathy when compared with patients with idiopathic DCM. 13 But, it is not clear, whether
this is due to a more severe form of disease or difficulties to abstain from alcohol and follow medical A detailed history of drinking including types, frequency and average amount were recorded. The current daily intake was considered to be the average of alcohol consumed per day during the last month.
Life events such as marriage, military service, festivals and work posts were used as "anchor points" to assist in recollection (time-line follow-back method).
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Comprehensive clinical assessment was carried out using structured protocol after an informed consent.
Each subject underwent detail echocardiographic assessment.
The strength of different alcoholic beverages was taken as: 19 
Echocardiographic study:
M-mode measurements were made according to American Society of Echocardiography (ASE) criterion. 20 Observed LVM was calculated from the formula described by Devereux and associates using echocardiographic parameters. 25 If there was only one of them, possible DCM was diagnosed. 26 The LVEF was classified as -normal (>51%), borderline (46-50%), impaired (mild-41-45%, moderate-31-40% and severe (30%).
Statistical analysis
SPSS was used for data processing and analysis.
The mean and standard deviation of different variables were calculated and compared between alcoholic and non-alcoholic subjects. The correlations of LVM index and LVEF with the total lifetime and daily intake amount and duration were assessed by calculating Pearson's coefficient.
The significance of any differences in means between alcohol users and healthy control group was tested using F test and between the groups with different amount was tested using student's t test. The significance of correlation analysis was determined by P values < 0.05 were considered statistically significant at 5 % level and < 0.01 at 1 % level.
Results
The baseline characteristics of the subjects and controls were comparable except for smoking, which was more prevalent among alcohol users (Table I) . There were statistically significant differences in the echocardiographic findings including LV dimensions (Table II) and calculated parameters between these two groups. The findings in alcohol free volunteers were comparable to standard normal values. The majority of the mean values of LV dimensions among alcohol users were also within the normal range, however, there was significant difference when compared to that of volunteers. There was a significant difference in left ventricular echo parameters between these two groups with a trend towards LV dilatation and diastolic thickening of interventricular septum and LV posterior wall in alcohol users. Regarding calculated parameters, alcohol users had significantly lower mean LVEF and higher LVM when compared with that of alcohol free subjects (Table III) . Although the absolute mean values of LVEF and LVM index in alcohol users were within normal range, LVEF was impaired in 40% subjects (mild -55%, moderate -40% and severe -5%), borderline in 8%, and normal in 52% and LVM was raised in 44% subjects (Table IV) . (Table V) . Table V . Mean echo parameters and number of subjects with DCM.
Although the overall incidence of diastolic dysfunction was 46%, only 35.29% subjects with DCM had diastolic dysfunction and it was absent when LVEF was less than 35%. MR was the most common among regurgitations.
In a sub analysis, where LV parameters were compared between various groups of subjects ranging from controls to groups with different amount of lifetime intake (Table VI) , it was observed that IVS and LVPW thickness had increased and LV diameter had decreased with the amount of alcohol intake. However, this was not evident when the intake amount was more than 500 kg, rather there was thinning of IVS and LVPW and LV dilatation. ).
In contrast to this, our subjects had taken lesser amount but for longer duration, had higher rate of impaired systolic function, lesser mean LV end-diastolic diameter and lesser LVM index. The differences between these studies are quite explainable if we consider the daily amount of alcohol intake. In the study by UrbanoMarquez al, 11 the subjects had taken very large amount of alcohol and had developed cardiac abnormalities in younger age. But in our study, subjects had taken lesser amount for longer duration and had developed abnormalities in older age. However, the data on the exact minimal amount and duration to cause alcoholic heart disease could be inaccurate. 28 Based on observations in the past, it is generally accepted that the consumption of more than 80 g of alcohol daily (8-10 units of alcoholic beverage or more than 6-7 standard drinks per day) for at least 10 years, 29 Other studies were unable to demonstrate the presence of systolic dysfunction in alcohol users and the common echocardiographic findings were the presence of diastolic dysfunction, thickening of IVS and LVPW. 34, 35 Regarding LVM, similar higher incidence of raised LVM was also observed in Framingham study 36 showed that the estimated total lifetime amount of alcohol consumption was inversely correlated with the LVEF (r = -0.58, p < 0.001). In contrast to our study, this showed proportional relationship between lifetime intake amount and the LVM (r = 0.59, p<0.001). Some other studies also showed similar linear relation of LVEF and LVM index 11 other showed either non-linear 33 or failed to find any relation 37, 38, 39 with the total lifetime intake of alcohol.
Conclusion
Our study reinforces that non-moderate drinking for a long duration is a risk factor for cardiovascular health causing significant structural and functional changes even without causing any symptoms in victims till late stage. The most common and early echocardiographic abnormality is diastolic dysfunction.
On further continuation of drinking habit, the systolic Echocardiography could be an important tool for the screening of alcoholic heart disease including DCM in preclinical stage when it is asymptomatic and the effect of alcohol on myocardium may be reversible.
Unexplained LV hypertrophy, diastolic dysfunction or impaired systolic function should raise the suspicion of alcohol abuse. So it seems prudent to advise patients with such features to abstain alcohol and for those who want to enjoy alcoholic beverages and have not suffered from any illness, consumption should be restricted to safe limit.
